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6WXGLHV RQ WKH IHHGLQJ EHKDYLRXU RI $VLDQ
HOHSKDQWV (OHSKDV PD[LPXV KDYH HPSOR\HG
GLUHFWREVHUYDWLRQV0F.D\9DQFX\OHQEHUJ
 6XNXPDU  IHHGLQJ VLWH LQVSHFWLRQ
,VKZDUDQ  0XHOOHU'RPERLV 
'KDNDO	2MKDLVRWRSHVWXGLHV6XNXPDU
	 5DPHVK  &RGURQ HW DO  DQG
PLFURKLVWRORJLFDODQDO\VLV'H%RHUHWDO
6WHLQKHLPHWDO3UDGKDQHWDO
)UHHUDQJLQJ $VLDQ HOHSKDQWV PRVWO\ LQKDELW
SRRUYLVLELOLW\ KDELWDW GLVSOD\ DJJUHVVLYH RU
DYRLGDQFH EHKDYLRXUV WR FORVH DSSURDFK E\
KXPDQ REVHUYHUV DQG DUH ODUJHO\ QRFWXUQDO





E\ IHHGLQJ RI RWKHU DQLPDOV ,VRWRSH DQDO\VLV
RQO\ SURYLGHV D JUD]HEURZVH UDWLR )DHFDO
PLFURKLVWRORJLFDO DQDO\VLV RYHUFRPHV PDQ\




















$ QXPEHU RI VWXGLHV KDYH EHHQ FRQGXFWHG RQ
JXWSDVVDJH WLPHVRI HOHSKDQWVXVLQJ VHHGVDQG
EHDGV DV PDUNHUV 'XGOH\  :HHUDVLQJKH
HW DO  &DPSRV$UFHL] HW DO  :H
IDLOHG WRÀQG DQ\ VWXGLHV UHSRUWLQJJXW SDVVDJH
WLPHV IRU IRGGHU RU DVVHVVLQJ WKH DSSOLFDELOLW\
RIPLFURKLVWRORJLFDOIDHFDODQDO\VLVWRHOHSKDQWV
LQ WKH SXEOLVKHG OLWHUDWXUH .QRZOHGJH RI JXW
SDVVDJHWLPHVDQGDQ\LQWURGXFHGELDVLVLPSRUWDQW
LQ LQWHUSUHWLQJ UHVXOWV RI PLFURKLVWRORJLFDO
IDHFDO DQDO\VLV (OHSKDQWV FRQVXPH ERWK JUDVV











7KH REMHFWLYHV RI WKLV VWXG\ ZHUH WR DVVHVV 
WKH JXW SDVVDJH WLPHV IRU IRGGHU  WKH XWLOLW\




 WKH µZRRG\¶ FRPSRQHQW ZKHQ FRQVXPLQJ D
PDLQO\ OHDI\ GLHW DQG LWV YDULDWLRQ ZLWK PDMRU
IRUDJHW\SHV
0HWKRGV
7KH VWXG\ ZDV FRQGXFWHG DW WKH ¶0LOOHQLXP
(OHSKDQW )RXQGDWLRQ· LQ .HJDOOH 6UL /DQND
XVLQJWKUHHFDSWLYHHOHSKDQWV7KHVWXG\DQLPDOV
ZHUHRQHPDOH DQG WZR IHPDOH HOHSKDQWV DJHG
DQG\HDUVUHVSHFWLYHO\$OOWKUHHZHUH
LQJRRGKHDOWKWKURXJKRXWWKHVWXG\SHULRG7KHLU
UHJXODU GD\ URXWLQH FRQVLVWHG RI EHLQJ WHWKHUHG
LQ SODFH LQWHUDFWLQJ ZLWK WRXULVWV WDNLQJ WKHP
RQVKRUW ULGHVDQGEHLQJ WDNHQ WR WKHULYHUDQG
EDWKHG WZLFH D GD\ /LWWOH IRRG ZDV FRQVXPHG
GXULQJ WKH GD\7KH\ZHUH WHWKHUHG LQ SODFH DW
WKHHQGRIWKHGD\DQGSURYLVLRQHGZLWKFRFRQXW







7KH WKUHH HOHSKDQWV ZHUH SURYLGHG ZLWK DQ
H[FOXVLYHGLHWRIFRFRQXWSDOP&RFRVQXFLIHUD
IURQGV IRU  GD\V DQ H[SHULPHQWDO IHHG RI
PHDVXUHGTXDQWLWLHVRIGLFRWJUDVVDQGFRFRQXW
SDOPIURQGVRYHUGD\VDQGDJDLQDQH[FOXVLYH
FRFRQXW SDOP IURQG GLHW IRU  GD\V 7KH GLFRW




DQG FRQVXPHGPDLQO\ WKH OHDYHV$ IHZRI WKH
VPDOOHU WZLJVDQGVRPHSLHFHVRIEDUNVWULSSHG
IURP WKH ODUJHU EUDQFKHV ZHUH DOVR FRQVXPHG
$VVXIÀFLHQWTXDQWLWLHVRI VLQJOH VSHFLHV VWDQGV
RIJUDVVZHUHQRWDYDLODEOHWKHJUDVVFRPSRQHQW
RI WKH H[SHULPHQWDO IHHG FRQVLVWHG RI DERXW 
JUDPLQRLGVSHFLHV7KHHOHSKDQWVZHUHSURYLGHG
ZLWK ZKROH FRFRQXW SDOP IURQGV ZKLFK WKH\
VWULSSHGFRQVXPLQJPDLQO\WKHOHDI\SDUW
7KHH[SHULPHQWDOIHHGRIGLFRWJUDVVDQGFRFRQXW




IRGGHUZDVZHLJKHGDQG WKH DPRXQW FRQVXPHG
HVWLPDWHG $V WKH LQWHUYDO EHWZHHQ SUH DQG
SRVWIHHGLQJ IRUDJH ZHLJKW GHWHUPLQDWLRQV ZDV
UHODWLYHO\FRROZLWKKXPLGLW\OHYHOVDSSURDFKLQJ










7R HVWLPDWH GU\ ZHLJKW IRU HDFK IRGGHU FODVV
D FRUUHFWLRQ IDFWRU ZDV GHULYHG E\ VXQGU\LQJ
WZR  NJ VDPSOHV IURP HDFK W\SH RI IRGGHU WR

















WHG IURP WZR GD\V SULRU WR WKH FRPPHQFHPHQW
WRÀYHGD\V DIWHU FHVVDWLRQRI WKH H[SHULPHQWDO

















5HPRYDO RI ODUJH LWHPV 6WRUU  KDV EHHQ
UHSRUWHGWRGHFUHDVHELDV(OHSKDQWGXQJFRQWDLQV
D ODUJHPDFURVFRSLFFRPSRQHQWZLWK LQGLYLGXDO
SLHFHV RI EDUN ZRRG\ ÀEUHV HWF PHDVXULQJ
PDQ\ FP LQ OHQJWK 7KHUHIRUH WKH VOXUU\ ZDV
ÀOWHUHG WKURXJK D PP VLHYH WR H[FOXGH WKH
PDFURVFRSLF IUDFWLRQ $V IUDJPHQWV VPDOOHU
WKDQ  PP FDQQRW EH FRQFOXVLYHO\ LGHQWLÀHG
0DUWLQ  DQG VDPSOLQJ IURP D UHODWLYHO\




7KH IUDJPHQWV ZHUH UHVXVSHQGHG LQ  PO RI
ZDWHUDQGDQHTXDOYROXPHRIGRPHVWLFEOHDFK
VROXWLRQ VRGLXP K\SRFKORULWH ZDV DGGHG WR
FOHDUWKHIUDJPHQWVRISLJPHQWWKDWZRXOGLPSDLU
LGHQWLÀFDWLRQ:LOOLDPV9DYUD	+ROHFKHN
 7KH VXVSHQVLRQ ZDV OHIW VWDQGLQJ IRU
DSSUR[LPDWHO\PLQXQWLODOOSDUWLFXODWHUHVLGXH










DQG VFDQQHG V\VWHPDWLFDOO\ DW  ; XQGHU DQ
RSWLFDOPLFURVFRSH$SRLQWTXDGUDWPHWKRGZDV
XVHGWRFRQWUROIRUGLIIHUHQWIUDJPHQWDWLRQUDWHV
RI FRPSRQHQWV E\ FRXQWLQJ RQO\ WKH IUDJPHQWV
RYHUODSSLQJ FURVV SRLQWV RI WKH JULG 7DNDWVXNL
$PLQLPXPRIWRWDOIUDJPHQWVZHUH
LGHQWLÀHG DQG HQXPHUDWHG E\ IUDJPHQW FODVV DW
HDFKFRXQW
5HIHUHQFH VOLGHV RI HSLWKHOLXP IURP IRGGHU
VSHFLHV ZHUH PDGH WR IDFLOLWDWH LGHQWLÀFDWLRQ
RI HSLWKHOLDO IUDJPHQWV LQ GXQJ ZKLFK ZHUH
LGHQWLÀHGRQWKHEDVLVRIGHQVLW\VL]HDQGVKDSH
RI HSLGHUPDO FHOOV VWUXFWXUDO SHFXOLDULWLHV RI
WKH FHOO ZDOO DQG FHOOXODU LQFOXVLRQV 0DUWLQ
 =\]QDU 	 8UQHVV 0HVRSK\OO DQG
IUDJPHQWV ZLWKRXW D UHFRJQL]DEOH DUFKLWHFWXUH









LQJHVWLRQ DQG WKH ODVW VDPSOH RI GXQJZLWK WKH
LWHP
7KHDFWXDO LQJHVWLRQRID IRRG LWHPFRXOGKDYH




























)LJXUH   9DULDWLRQ RI SHUFHQWDJH HSLWKHOLDO
IUDJPHQWVLQGXQJUHGWULDQJOHVDQGSHUFHQWDJH















DQG ZDV HOLPLQDWHG E\ DSSUR[LPDWHO\ WZR





WKH FRUUHVSRQGLQJ SHUFHQW IUDJPHQW RFFXUUHQFH
LQ GXQJ 7KH FRHIÀFLHQWV RI GHWHUPLQDWLRQ IRU
WKHWKUHHIRRGFODVVHVZHUHFRFRQXWU 
GLFRWVU DQGJUDVVU 
7KHZRRG\ IUDFWLRQ LQGXQJZDVPDLQWDLQHG DW
D FRQVHUYHG OHYHO WKURXJKRXW WKH H[SHULPHQW




















EHWZHHQ WKH UXPLQDQWV DQG WKH QRQUXPLQDQW
7DNDWVXNL  UHSRUWHGD WKURXJKSXW WLPHRI
´DERXWWZRGD\VµIRUJUDVVLQDUXPLQDQW6LNDGHHU
&HUYXV QLSSRQ D ¶PL[HG IHHGHU· FRQVXPLQJ
ERWKJUDVVDQGEURZVH7KHUHIRUHWKHYDOXHRI
±K WKURXJKSXW WLPHIRUJUDVVREVHUYHGE\
XV IRU HOHSKDQWV LV VLPLODU WR WKDW UHSRUWHG IRU




IRU WKH WZR UXPLQDQWVEXW VLPLODU WR WKDWRI WKH
]HEUD
'LFRWV ² =\]QDU DQG8UQHVV  UHSRUWHG D
WKURXJKSXWWLPHRIKIRUPXOHDQGZKLWHWDLOHG
GHHU 2GRFRLOHXVKHPLRQXVDQG2YLUJLQLDQXV
EDVHG RQ WKH DSSHDUDQFH RI GURSSLQJV VWDLQHG
ZLWK IXFKVLQ G\H IROORZLQJ IHHGLQJ ZLWK DQ
XQVSHFLÀHG IRGGHU VSHFLHV WUHDWHG ZLWK G\H
7KH\XVHG IRUDJH VSHFLHV LQFOXGLQJJUDVVHV
EURZVHDQGIRUEHVLQWKHLUVWXG\9RWKDQG%ODFN
 IHG VSHFLHVRIEURZVH WR DPRXQWDLQ
EHDYHU$SORGRQWLDUXID±DQRQUXPLQDQWVPDOO
PDPPDO ± DQG UHSRUWHG D YDOXH RI  K IRU
WKH WLPHRI WKURXJKSXW DQGGD\V IRU WKH WLPH
RI HOLPLQDWLRQ7KXV WKH YDOXH RI ± K IRU
WKURXJKSXWRIGLFRWVREVHUYHGE\XVLQHOHSKDQWV
LVVLPLODUWRWKDWUHSRUWHGIRURWKHUVSHFLHV7KH
YDOXH RI ² K IRU HOLPLQDWLRQ REVHUYHG E\
XVLQHOHSKDQWVLVOHVVWKDQWKDWUHSRUWHGIRUWKH






WLPHV RI HOLPLQDWLRQ DQG JXW UHWHQWLRQ WLPHV
UHVSHFWLYHO\RIKKDQGKIRUPHORQ




IRU$FDFLD HULRORED VHHGV LQ$IULFDQ HOHSKDQWV
ZDV±K'XGOH\
2EVHUYHG GLIIHUHQFHV LQ JXW SDVVDJH WLPHV RI
JUDVVHVDQGGLFRWVLQWKHSUHVHQWVWXG\DQGWKDW
RIPDUNHUV :HHUDVLQJKH HW DO &DPSRV
$UFHL]HWDOVXJJHVWWKDWIRGGHUW\SHDQG
VSHFLHV LQÁXHQFH JXWSDVVDJH WLPH 7KHUHIRUH
RQO\ JURVV GHYLDWLRQV FDQ EH FRQVLGHUHG
VLJQLÀFDQWLQFRPSDULQJUHVXOWVRIVWXGLHVXVLQJ
GLIIHUHQWIRGGHUVSHFLHV
2XU UHVXOWV LQGLFDWH WKDW WKH GXQJ RI HOHSKDQWV
PDLQO\UHÁHFWWKHGLHWRYHUGD\VRQHWRWKUHHZLWK
VRPHLQÁXHQFHIURPWKHGLHWRIGD\VIRXUWRÀYH
SUHFHGLQJ GHIHFDWLRQ *LYHQ WKDW WKHUH LV OLWWOH
GLIIHUHQFHLQPHDQUHWHQWLRQWLPHZLWKYDULDWLRQ
LQ GU\PDWWHU LQWDNH LQ HOHSKDQWV &ODXVV HW DO




7KH SUHVHQW VWXG\ LQGLFDWHV WKDW WKH SHUFHQW
HSLWKHOLDO IUDJPHQW RFFXUUHQFH RI GLHW FRP
SRQHQWV LQ WKH IDHFHV RI HOHSKDQWV LV D UHOLDEOH
HVWLPDWRU RI WKH SHUFHQW GU\ ZHLJKW RI HDFK
FRPSRQHQW LQ WKH GLHW 7KXV LW GHPRQVWUDWHV D
KLJKOHYHORIDFFXUDF\LQGLHWDVVHVVPHQWWKURXJK
PLFURKLVWRORJLFDO IDHFDO DQDO\VLV LQ HOHSKDQWV
HYHQZLWKRXWWKHDSSOLFDWLRQRIFRUUHFWLRQIDFWRUV
7KHYDULDWLRQEHWZHHQGLHWDU\FRPSRQHQWVLQWKH
ELRPDVV UHSUHVHQWHG E\ WKH VSHFLÀF HSLGHUPDO
IUDJPHQWV HSLGHUPDO ZHLJKW LQGH[ DQG WKH
GHJUHH RI GHJUDGDWLRQ RI WKH HSLGHUPLV GXH WR




PD\ FDXVH OHVV GHJUDGDWLRQ RI WKH HSLGHUPLV
7KHUHIRUH IRU GLHW DVVHVVPHQW WKURXJK
PLFURKLVWRORJLFDODQDO\VLVLQHOHSKDQWVYDULDWLRQ
LQ HSLGHUPDO GHJUDGDWLRQ EHWZHHQ GLIIHUHQW
IRGGHU VSHFLHVPD\ EH RI OHVV LPSRUWDQFH WKDQ
LQUXPLQDQWV:KLOHWKHHSLGHUPDOZHLJKWLQGH[
FRUUHFWLRQ PD\EH LPSRUWDQW LI WKHUH LV ZLGH





LV DGHTXDWH IRU WKHTXDQWLWDWLYH VWXG\RI IRUDJH

FODVVYDULDWLRQLQWKHGLHWRIHOHSKDQWV$KLJKHU
OHYHO RI DFFXUDF\ HPSOR\LQJ FRUUHFWLRQ IDFWRUV
PD\EH UHTXLUHG IRU WKHTXDQWLWDWLYH HYDOXDWLRQ
RI YDULDWLRQ LQ LQGLYLGXDO IRGGHU VSHFLHV LQ WKH
GLHW
$ IDHFDOPLFURKLVWRORJLFDO VWXG\ RQ WKH GLHW RI
IUHH UDQJLQJ HOHSKDQWV LQ1HSDO IRXQG RI
WKH GLHW WR EH FRPSRVHG RI ¶ZRRG\· IUDJPHQWV
6WHLQKHLP HW DO  :H IRXQG D KLJKHU
EXW IDLUO\ FRQVHUYHG IUDFWLRQ SRVVLEO\ GXH WR
PHWKRGRORJLFDO GLIIHUHQFHV :H VXJJHVW WKDW
VWDQGDUGL]HG IDHFDO PLFURKLVWRORJLFDO DQDO\VLV






GLHW FRPSRVLWLRQ YDULDWLRQ LQ HOHSKDQWV DQGZH




PDQDJHU +5 -D\DVXQGHUD DQG WKH HOHSKDQW
PDKRXWVDWWKH¶0LOOHQLXP(OHSKDQW)RXQGDWLRQ¶
.HJDOOH6UL/DQNDIRUWKHFRRSHUDWLRQH[WHQGHG
WR XV LQ FDUU\LQJ RXW WKH VWXG\ 8.*.
3DGPDODO IRU DGYLFH RQ PHWKRGRORJ\ DQG ORDQ
RIHTXLSPHQW)+0$6LOYDIRUFRPPHQWVRQ
WKH DQDO\VLV1'D\DZDQVD IRU FUXFLDO ORJLVWLF
VXSSRUW DQG 2SHQ 8QLYHUVLW\ RI 6UL /DQND
+6 3DQZDU DQG 1 $PHUDVHNDUH IRU KHOSLQJ
FRRUGLQDWH ÀHOGZRUN DQG JUDQW DGPLQLVWUDWLRQ
:H ZRXOG OLNH WR WKDQN 5 /DQGH 5 5XGUDQ
& +RO]DSIHO: %UDGVKDZ DQG 6 5DWQHU IRU
YDOXDEOHFRPPHQWVRQDQHDUOLHUYHUVLRQRIWKLV
PDQXVFULSW 7KLV VWXG\ ZDV IXQGHG LQ SDUW E\
D JUDQW IURP WKH *OREDO (QYLURQPHQW )DFLOLW\
WKURXJKWKH'HSDUWPHQWRI:LOGOLIH&RQVHUYDWLRQ






LQÁXHQFH IHFDO DQDO\VLV HVWLPDWHV RI KHUELYRUH
GLHWV -RXUQDO RI 5DQJH0DQDJHPHQW  

&DPSRV$UFHL] $ /DUULQJD $5 :HHUDVLQJKH
85 7DNDWVXNL 6 3DVWRULQL - /HLPJUXEHU 3













0 .LUNPDQ . 'XII\ .- 	 6HDO\ - 











'XGOH\ -3  6HHG GLVSHUVDO RI $FDFLD
HULRORED E\$IULFDQ EXVK HOHSKDQWV LQ+ZDQJH
1DWLRQDO 3DUN =LPEDEZH $IULFDQ -RXUQDO RI
(FRORJ\
)HUQDQGR 3  .HHSLQJ MXPER DÁRDW ,V
WUDQVORFDWLRQ WKHDQVZHU WR WKHKXPDQHOHSKDQW
FRQÁLFW"6UL/DQND1DWXUH









0F.D\*0 %HKDYLRXU DQG (FRORJ\ RI







3UDGKDQ 10%:HJJH 30RH 65	 6KUHVWKD
$.)HHGLQJHFRORJ\RI WZRHQGDQJHUHG
V\PSDWULF PHJDKHUELYRUHV $VLDQ HOHSKDQW
(OHSKDV PD[LPXV DQG JUHDWHU RQHKRUQHG




XVH RI V\PSDWULF $VLDQ HOHSKDQWV (OHSKDV
PD[LPXV DQG JUHDWHU RQHKRUQHG UKLQRFHURV
5KLQRFHUXV XQLFRUQLV LQ 1HSDO -RXUQDO RI
=RRORJ\
6WHZDUW'50$QDO\VLVRISODQWHSLGHUPLV
LQ IDHFHV $ WHFKQLTXH IRU VWXG\LQJ WKH IRRG
SUHIHUHQFHV RI JUD]LQJ KHUELYRUHV -RXUQDO RI
$SSOLHG(FRORJ\
6WRUU *0  0LFURVFRSLF DQDO\VLV RI
IDHFHV D WHFKQLTXH IRU DVFHUWDLQLQJ WKH GLHW RI






LVRWRSH UDWLRV LQ $VLDQ HOHSKDQW FROODJHQ
,PSOLFDWLRQVIRUGLHWDU\VWXGLHV2HFRORJLD

7DNDWVXNL 6  3UHFLVLRQ RI IHFDO DQDO\VLV







9DYUD 0 	 +ROHFKHN -/  )DFWRUV
LQÁXHQFLQJ PLFURKLVWRORJLFDO DQDO\VLV RI
KHUELYRUHGLHWV-RXUQDORI5DQJH0DQDJHPHQW





:HHUDVLQJKH 85 -D\DVHNDUD 3 	 7DNDWVXNL 6




LGHQWLÀFDWLRQ RI SODQW IUDJPHQWV LQ KHUELYRUH
IHFHV-RXUQDORI5DQJH0DQDJHPHQW
=\]QDU ( 	 8UQHVV 3-  4XDOLWDWLYH
LGHQWLÀFDWLRQ RI IRUDJH UHPQDQWV LQ GHHU IHFHV
-RXUQDORI:LOGOLIH0DQDJHPHQW
